Abstract We characterized two endophyte fungi from the leaves of Astragalus membranaceus in Korea. The isolated strains were identified on the basis of the morphological characters and sequences analysis of the internal transcribed spacer and large subunit regions of the rDNA and β-tubulin gene. To the best of our knowledge, this is the first report of Diaporthe oncostoma and Diaporthe infecunda in Korea, and we have provided descriptions and figures.
and vasodilator [13, 14] . Recently, substances extracted from A. membranaceus have shown anticancer effects [15] and boosted the immune system [16] . We isolated endophytic fungi colonizing A. membranaceus and identified them on the basis of morphological characteristics and rDNA and β-tubulin gene sequence analysis. In this study, we have reported two Diaporthe species isolated from the roots of A. membranaceus that have not been reported in Korea. Phylogenetic analysis. Genomic DNA was extracted from the fungal mycelia by using the Exgene Plant SV mini kit (GeneAll, Seoul, Korea), according to the manufacturer's protocols. The internal transcribed spacer (ITS) region of rDNA was amplified using primers ITS1F and ITF4 [17] and the large subunit (LSU) region of rDNA was amplified using primers LR0R and LR16 [18] . In addition, primers Bt2a and Bt2b was used to amplify β-tubulin (TUB) gene [19] . Table 1 ). The surface of the colony Alpha conidia: hyaline, fusoid to ellipsoidal, straight to slightly curved, (7.5-)9-11(-12) × (2-)3(-4) μm PDA, potato dextrose agar.
Sampling. Leaves of
was flat and smooth with no exudate. Dense mycelial growth was observed, with aerial growth at the margin. The color of the colony was white at the center and reddish brown at the margin. The reverse side was yellowish green at the center and reddish brown at the margin. The colony on malt extract agar (MEA) for 7 days was 30-35 mm (Fig. 1B) . The surface of the colony was convexly raised at the center. The conidium was hyaline, glassy cylindrical with a septum, and was bent in a half-moon shape (Fig.  1C) [21] has simply characterized the ascospores of this species in the original description. Gomes et al. [1] described D. oncostoma specimens isolated from dead branches or leaves of Robinia pseudoacacia in France, Germany, and Russia and reported two types of conidia, bent oblong alpha conidia and fusiform beta conidia; however, only alpha conidia were found. This species has been considered a saprotrophic or weak parasitic fungus, but also, reported as a pathogen that causes stem canker in R. pseudoacacia in Russia and Greece [22] . Based on a Blast search of NCBI GenBank database, the closest matches for the ITS, LSU, and TUB sequences of D. oncostoma 15C507 were a fungal strain CBS 100454 [1] isolated from leaf spot of R. pseudoacacia in Germany (KC343160 with 97% similarity, KC343160 with 98% similarity and KC344128 with 98% similarity, respectively). The association with Diaporthe was confirmed by the phylogenetic inference of combined sequences of ITS, LSU, and TUB. The isolate 15C507 was clustered together with D. oncostoma CBS100454 (Fig. 2) . Fig. 1) . The colony grown on PDA at 25 o C for 14 days was 40-45 mm in diameter (Fig. 1D, Table 2 ). The surface of the colony was rough with no exudate. Loose mycelial growth was observed. The colony was white and convexly raised at the center. The reverse side was hyaline at the center and dark cream or beige at the margin. The colony grown on MEA for 7 days was 30-35 mm in diameter (Fig. 1E) . The surface of the colony was flat, hyaline at the center, and white at the margin. The conidia was hyaline, glassy oblong with a septum (Fig. 1F) and its size was (9-32) × (2-6) μm. [1] first described this species isolated from the leaves of Schinus terebinthifolius and Maytenus ilicifolia, which are medicinal plants found in Brazil. This fungus has been reported as an endophyte and is sterile. Based on a BLAST search of NCBI GenBank database, the closest matches for the ITS and LSU and TUB sequences of D. infecunda 15C507 were a endophytic strains LGMF917 for ITS and LSU and CBS133812 for TUB [1] isolated from leaf of Schinus terebinthifolius in Brazil (KC343129 with 99% similarity, KC343126 with 99% similarity, and KC344094 with 98% similarity, respectively). The association with Diaporthe was confirmed by the phylogenetic affinity of combined sequences of ITS, LSU, and TUB. The isolate 15C555 was clustered together with D. infecunda KGMF917 (Fig. 2) .
Diaporthe infecunda
A. membranaceus is an important medicinal plant in Korea. However, endophytic fungi for this plant have not been studied in Korea. In addition, some studies report that endophytic fungi produce secondary metabolites with anti-inflammatory activities. Therefore, two Diaporthe species isolated from A. membranaceus and described as new record can contribute to the knowledge of diversity of endophytic fungi in Korea and further efforts to identify endophytic fungi in medicinal plants will allow a better understanding of the relationship between medicinal plants and their endophytic fungi.
